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Detailed Report. 
Name of the invention: 

bi-ftmctional (roctha)acrylate 

.Outline 
(object) 

This invention supplies a new radical polymerizing bi-fimctional (tnetha)acrylate. 
(constitution) 

This invention is regarding a bi-tunctional (metha)actyUte which is expressed by 
the general formula on page 1. (In the formula, R t is H or CHi. Us 0 or 1. m is 2 to 4, n 
is2toI2) 
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Sphere of the potent application 
(requested clause 1) 

This invention is regarding a bi-fonctional (inetha)aciylate which is expressed bv 
(field of industrial use) 
(prior ait) 

. F««»«ty. various multifurictional (metha)ecrytates for polymers or copolymers 
has been known. For instance, aliphatic (metha)acry late* such as nexandfol^T ^ 
(«rtha)ac^la^ ite«i^ gt^ 

^^S/^Jt^ 1 «»ye«ol tri(n^)aaylate. 

52^\^ nH * l, ^ la ^ OT wom ^ c («°«to)wrylate such as bispbenol A glycidyl 
A^)ecryUte. ethylene oxide denatured bisphetiol A Afr^y*^ arepubUc 

rr^imUHrJ"^ ? f ^ Kph ? ldc (nwtna)acrylatea arc generally used for 

crossunlong material of venous high mo lecular weight materials for elecm>nic parts, 
opoca) materials . uuMNMHir However, although aliphatic (metha) aSyiate is 
S^™ , < 5f! u P?; OT m iwlymeruation, its polymerization has problems such as h is not 
sb^ or durable u not sufficient On the other hand, aromatic (metha)acryl«te polymer 
° etler m cnsractanstics compared to <medu)acrylate» but it is still not enough, 

(problems that this invention tries to solve) 
(steps for solving the problems) 

««J!^.^^ ^J 011 "Wff^S W-fonotional (metha^latc which is 
general formula (I) 



as 



a momt^iSS!! "^"T b * Simula (I), but 

ipowth^ P «PC«ally good example, there are the following 
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see formula on page 3 



(a) infrared absorption spectrum (IR) 

•round ^^'^t^^^J^^ based ao the c^yl w 

(b) 'H nuclear magnetic resonance spectrum 

idee,*** C*ieSS^£^££^ 

(c) mass spectrum 

(d) element analysis 

Rcgtfdingthc idemificatioo of (he comDound of this ir.i»m,~. 
identiflcstjoii will be possible hv either it- ^SZZT m *><«e*mM 
by compering ttte ^^ ct^^^^I^'JT^ apcc,mm OT 

""""''rseM 



- — : — • \~ H^nuuo, H i 

chloride am miSed. andS ^oun?««^Sl ^JSJffE 2 w 0»em)^ >t: 
» obtained. ( u^formuia ^T^T^^J^ formuIa O <* uwentten 
4.) w ' Kj 15 or-CH,, and m is integral number between 2 to 
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P . t T L W gomg to 1)6 «tP>«incd more specifically in the following. 

P£^^ P0Und of formula (2) is reacted with reaetants such as KOH, £ 
I- : s J" 1 Wopnate solvent such as alcohol, ether, acetone, or 

£ m ™L?£^,.?^ ^"Z*™? potassium salt Next, an alcohol halide expressed 
5^f? *TSL ( . 1 * !? idde4 » A** «•**»»- ia done, and the compoundof 

SS^^iSr^S? 1 ? 1 ^ impound (3) and (mctha)acrylatc chloride or 
isocyanate alkyl (metha)acxylate expressed by the above general formula (4) are reacted 
m an appropr«te solvent in the presence of a basic catalyst such as pyridine or 

^SH^S^Jf 1 ? * "*^l«ation using an appropriate solvent, the 

compound of the above general formula (I) of mis invention can beobtained. 

(effects of this invention) 

^rJS^*?*?* * M* invention is a newconn?^ Tms 

compound tea phenyl ester benzoete which is amesogen group in its m5e^*ru&ure * 
and since it has flexible construction at both codsTSaVnb^fimc^ 

betarvlor. Because ofthat, the <metna)acrylate h*If e^^ 

o Tl?^? ^ g ^ gggrsas a reactive mludonVBemJ^ gjjy^ 
UggmflJacgOMcoTtnis invcniiojLcji Q>c_ii^^ fhr de^nq feg^^hr^ 

^^^ ^^^^^^^^^^^ ^^^^^ 
g^ggn^ttrag ngtn of 20 % or more compar ed to fermcrA^ nu^^ 

(examples of practice) 

fo " owin * c * am P les of practice are used to explain this invention more 
apecitically. However, this invention is not limited to these examples of practice. 

example of practice 1 

i i B h 2g of4-hydroxyphenyl 4-hydroxybenzoate (0.01 mol). 40 ml of acetone and 
ISS^ST^J^SX' 100ml flask. While nitrogen^ 

T f£* d fw [ 3hou « After that, 4.0 g of 6-brom 1-lieiinol (0.022 mol) 

IS^, iy7 W0W *«d, « waa precipitated by adding a large amount of water 
(wiu be caUed compound a) was obtained The yield was 33 % 

trnmi..? 1 ^ 4,3 8 ° f *2S ound • (° 01 «o0. 1.58 g of pyridine (0.02 mol). and 40 ml of 
^52 ro ^^^ to<U ^ ,Wm,fl « k - WhSe H was stilted, 2 J 8g of 

aSKSH^^ 

« J?i??l. tempcratt,rc ft* 1 a* temperature was raised graduallv and it was 
refluxed for 3 hours. Aite the reaction lio^n^ 

remaining solid was recrystallized using isobutyl alcohol. I Sgofwh^S^v^fo^ 
following structure was obtained. The yield was 33.5 

J^"***? tote infrared absorption spectrum of the reaction products, the 
*^ on -OH near 3400 cm ' was lost, and the carboooyt group of 
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3 

1730cm'. ^^^^^ddii^lytDihephei^ group was observed 
(«eefb,ffiy^ 

(0 + (g) - 6 S9 to 8.2 1 ppm (tetra ptette, 8H) 
Results of the elemental analysis were te f 0 i lows . 
tabic 1 

elemental analysis r 

measured value n Jr„ H 

theoretical value £2°! 0.0690 

Also, a molecular ion peak at m/e ■* l.. 
From the above restuttereaSm. J~l%? ^^Jv spectm vadyus. 
jessed by the strucu^aTtt 

example of practice 2 

•empenmite. After it wu rfned mt womtMmi^r «««^««»du.ny«tiiontta 

dually. „< it »„, j^^sns^Jr^,^^.^ 

U) - 5.69, 6.07 ppm (doublet, 4H) 
.(b)- 1.91 ppm (singlet, «H) 

S + ftr 4 '7 10 4 36 PP« (»«ltiplette, to) 

Result of the elemental analysis was as follows, 
elemental analysis 

measured value C 

theoretical value 0.7133 0 

0.6994 o 

-^^SSuc^ 
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example of practice 3 

wS^S^JS?^.^ rt ^ ^ ««tog a large amount of 

^ «^J?f^ k PC ?2?!l 0r 1 ^ to temperaturcTO raised gradually, and it 
yms«thjxedfor3nour«. Alter the reaction liquid was filtered to tonow 
te^ydroiWan, tbc remaining solid wii recryiallixed ^^^^h«l a*.** 

j ^^"^^n*ona^ 

Then^taofthc'lWIMRaiialysfeissho^ 
see formula at the bottom of page 6 

(a) ~ 5.71, 6.13 pom (doublet, 4H> 

S + 5 0 ?" 4;O4 to4 42 PPn» (multiple. 8H) 

W + (g) - 7.02 to Ml ppm (tetraplette, 8H) 

The elemental analysis results are shown in the following. 

table 3 

elemental analysis 

measured value ^ 

theoretical value 0 7481 0. 

0.7430 0. 

A ^e^^peakat it* = 662 was also observed by mass spectnmi analysis. 

exnm Jd^ £ ^T! T?' the l rcaction P"^ «« coafirn^aX compound 
expressed by the structural formula on the bottom of page 6 ^ 
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o o o 
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